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THE PRODUCTION AND GROWTH 


OF THE F, HYBRID CRAPPIE 


The white crappie (Pomoxis annularis) and the black 
crappie (P. migromaculatus) are two of the most impor- 
tant sport fishes in lakes and reservoirs within the 
continental USA (Davison 1953; Hall et al. 1954; Mor- 
gan 1954; Goodson 1966), but they are difficult to 
manage. Problems arise through overpopulation, with 
consequent stunting (Clark 1952; Davison 1953; Hall 
et al. 1954; Cross 1967; Bennett 1971; George Lewis, 
personal communication) and competition with other 
fishes (Bennett 1944, 1971; Swingle 1952; McConnell 
and Gerdes 1964; Hackney 1975). Crappies may limit 
largemouth bass populations through predation on 
small bass (Swingle and Swingle 1967). The problems 
are more common among white than black crappie 
because white crappie are more abundant and widely 
distributed. White crappie normally are not included 
in stocking recommendations for small impound- 
ments in southeastern states (George Lewis, personal 
communication), and in many areas their stocking is 
discouraged (Cross 1967; Lopinot 1972; Gabelhouse 
undated, 1984). Management recommendations in II- 
linois now exclude crappies from farm ponds, and 
many biologists favor their elimination in all impound- 
ments smaller than 100 hectares (Peter Paladino, per- 
sonal communication). Following their own investiga- 
tions and an exhaustive review of the literature, Rut- 
ledge and Barron (1972) believed that stunted year 
classes might best be prevented by suppressing repro- 
duction with chemicals or water level manipulation 
and by mechanically removing age-O0 crappie. In a 
symposium on crappie management at the 1982 an- 
nual meeting of the Midwest Fish and Wildlife Confer- 
ence in Des Moines, lowa, participants recognized the 
small crappie syndrome and discussed possible re- 
medies (O’Brien et al. 1984; Hill 1984; Ellison 1984; 
Gabelhouse 1984; Mosher 1984; Willis et al. 1984). 
Current management practices frequently involve in- 
troducing threadfin shad (Dorosoma petenense) to in- 
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crease the food supply for crappies (Heidinger 1977; 
Mitzner 1984; Mosher 1984) but other approaches 
have been made. Gabelhouse (1984) reviewed data 
which showed that predation on crappies_ by 
largemouth bass produced desirable-size crappies. 
Similar results were reported in a Colorado reservoir 
through predation by northern pike (Esox lucius) 
(Willis et al. 1984), but earlier use of such predators 
had only limited success (Rutledge and Barron 1972). 
In Missouri, where fishing pressure and exploitation 
rates for crappie are high, management involves reg- 
ulating the harvest (Michael Colvin, personal com- 
munication). 

The use of hybrid crappie may provide an alternate 
method for increasing the numbers of desirable-size 
individuals. White and black crappies hybridize in na- 
ture (Bailey and Lagler 1938; Hubbs 1955; Trautman 
1957; W. F. Childers, personal communication), but 
these hybrids have been used sparingly in manage- 
ment. Bennett and Childers (1972) reviewed 13 years 
of creel records from a pond stocked with smallmouth 
bass (Micropterus dolomieur), lake chubsuckers (Erimyzon 
succetta), and laboratory-produced F, hybrid crappie 


(black male x white female). The annual yield of 


smallmouth bass was consistently high (average: 68 
kg/ha) and that of hybrid crappies consistently low 
(average: 4.8 kg/ha) over the entire 13-year period. 
They attributed the absence of overpopulation by the 
hybrid crappie to low fry survival. The only additional 
published information on hybrid crappies describes 
their enzymatic or hemoglobin characteristics (Man- 
well et al. 1963; Metcalf et al. 1972a, 1972b). The only 
known unpublished information on hybrid crappies 
consists of meristic data and sex ratios from three F, 
populations and one Fy population examined by W. 
F. Childers. Childers observed that the Fs generation 
exhibited the expected broad range of morphological 
characteristics, but that the F, hybrid had a strong 
physical resemblance to, and could be misidentified 
as, a black crappie. Because of this tendency to mis- 
identify the F, hybrid, he believed that most crappies 
identified in the field as hybrids were of the Fs or 
later generations, and that the several 3- to 5-pound 
crappies he had examined had all been hybrids (per- 
sonal communication). 


F, hybrid crappie between black crappie above and white crappie below 
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Except for preliminary observations in spring 1982, 
most of the data reported here were generated in the 
first 2 years of an ongoing comprehensive evaluation 
of hybrid crappies as sport fish (Illinois Federal Aid 
Project F-42-R, 1 October 1982 through 31 March 
1987). The principal field investigations and the lab- 
oratory production of crappie fry were conducted at 
the Sam A. Parr Fisheries Research Center, near Kin- 
mundy, Illinois, a cooperative facility of the Illinois 
Natural History Survey and the Illinois Department 
of Consérvation. Crappies were genetically identified 
by starch-gel electrophoresis in laboratories of the II- 
linois Natural History Survey, Champaign. 


MATERIALS AND METHODS 


Adult black and white crappies were collected in 
spring of 1983 and 1984 by electrofishing and trap 
netting in Illinois reservoirs. White crappie were col- 
lected from Forbes Lake in Marion County, and black 
crappies from Dawson Lake in McClean County, 
Ridge Lake in Coles County, and Schuy-Rush Lake 
in Schuyler County. Both white and black crappies 
were collected from Rend Lake in Jefferson County 
and Shelbyville Lake in Shelby County. 

Half-sibling hybrid and pure stock crappie fry were 
produced in the laboratory by stripping eggs from a 
female and fertilizing half with milt from a black crap- 
pie and half with milt from a white crappie. Each 
group of eggs was dispersed over the bottom of a glass 
baking dish. Some dishes were placed under continu- 
ously flowing water (22-24 °C) and others were held 
static in water at room temperature (approximately 
24 °C) unul hatching. Water was changed four times 
daily in all static dishes. Both hatching procedures 
were successful. 

In both 1983 and 1984, first-year growth potentials 
of the F, hybrid were compared with those of the 
parent species by isolating fry of each reciprocal cross 
with fry of both parent species. In each combination 
of three genetic stocks, the hybrids were half-siblings 
to one of the pure species (Table 1). The reciprocal 
hybrids were not evaluated in the same ponds because 
they could not be marked when stocked as fry or later 
separated by appearance or by enzyme analysis. Ap- 
proximately 48 hours prior to stocking, each pond 
was treated with a mixture of diesel fuel and motor 
oil to control predaceous insects. 

The experimental ponds were drained in early Oc- 
tober of 1983 and 1984, and the three genetic stocks 
in each population were identified by enzyme analysis. 
If fewer than 200 crappies were recovered, all were 
analyzed; otherwise subsamples of approximately 200 
fish were randomly selected for analysis. Each crappie 
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Table 1.—Total numbers and parentage (male x female) of 
free-swimming crappie fry produced in the laboratory and 
stocked in 0.4-ha ponds in spring 1983 and 1984. 


Half-sibling Half-sibling 


Black x White x Black x White x 

Year Pond Black Black White White 
1983 4 425 — 475 475 
7 400 —_ 420 380 
8 380 480 — 400 
9 250 200 — 400 
1984 4 600 — 600 596 
7 600 600 — 600 


to be analyzed was numbered, and sex, total length, 
and weight were determined. Each fish was tentatively 
identified by appearance as either a white, black, or 
hybrid crappie; numbers of dorsal spines were then 
recorded. Survival rates of each genetic stock of age-0, 
laboratory-spawned crappies were projected on the 
basis of the frequency with which each occurred in 
the subsamples subjected to enzyme analysis. 

The potential for natural production of F, hybrids 
was tested by stocking mature adult crappies of mixed 
species in four ponds (two for each reciprocal cross) 
in each year from 1982 through 1984 (Table 2). Adult 
crappies stocked in each pond were matched by size; 
the range in mean length for the various populations 
was 18.9-24.7 cm. Each pond was drained 3-5 months 
following stocking. Numbers of adult and age-0 crap- 
pies were recorded and representative subsamples of 
age-0 crappies were collected, frozen, transported to 
the fish genetics laboratory at Champaign, and held 
at -20 © C until analyzed. 

The genetic identities of all crappie brood stocks 
and their progenies were established by enzyme 
analysis. Tissue extracts (white skeletal muscle) were 
prepared and subjected to vertical starch-gel elec- 
trophoresis and histochemical staining as described in 
Philipp et al. (1979). Stock was identified by determin- 
ing the genotype at four enzyme loci that show fixed 
allelic differences between the species, Gpi-A, Gpi-B, 
Pgm-A, and Mdh-A (unpublished results). 


RESULTS AND DISCUSSION 
Production 


Adequate numbers of fry of both reciprocal crosses 
and of both pure stocks were produced in the labora- 
tory. Hatching rates of fertilized eggs were not re- 
corded, but the successful production of large broods 
of healthy fry of all four stocks suggested that all had 
high viabilities. 
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Table 2.—Numbers and sex of adult crappies stocked in natural reproduction ponds in spring and numbers of age-O crappies 


recovered in fall draining censuses. 


eee —————————_—_————__________ El 


Black crappie’ 


Area 
Year Pond (ha) Male Female 
1982 5A 0.04 4 — 
6A 0.04 — 4 
14 0.07 — 4 
15 0.14 4 — 
1983 11 0.14 — 4 
12 0.13 4 == 
14 0.07 — 4 
15 0.14 4 — 
1984 8 0.40 = 20 
9 0.40 21 = 
14 0.07 — 14 
15 0.14 10 — 


Numbers of adults stocked 


White crappie 


Numbers of 
Male Female age-0 recovered 

—— 4 0 
4 — 249 
4 — 2,681 
—_ 4 0 
8 — 0 
a= 6 2,257 
4 — 1,869 
— 6 5 
23 — 18,783 
a 23 10,460 
11 = 1,877 
— 10 1,205 


'Male crappies stocked in pond 12 in 1983 included one F; hybrid misidentified as a black crappie. 


The natural production of hybrids by stocking 
males of one species with females of the other was 
also successful. Substantial numbers of age-0 hybrids 
were recovered from five of six natural hybridization 
ponds that had been stocked with white males and 
black females (Table 2). 

Age-0 crappies were recovered from four of six 
ponds that supposedly had been stocked with black 
males and white females (Table 2). Age-0 crappies 
from three of these ponds were identified as F, hy- 
brids, but those from the fourth pond proved to be 
back-crossed individuals. The fall census of this pond 
yielded three adult males, one adult female, and 2,257 
age-0 crappies. Because the age-0 fish did not appear 
typical of F, hybrids, all four adults and 205 young 
were subjected to enzyme analysis. The analysis re- 
vealed that one male breeder was an F, hybrid and 
that the entire sample of 205 age-0 fish from this 
pond were the result of a back-cross between the F, 
hybrid male and a white crappie female. The F, 
breeder that had been mistaken for a male black crap- 
pie was collected in 1982 from either Lake Shelbyville 
or Schuy-Rush Lake. 

The failure to recover F, hybrids from one pond 
in 1982 may have been due to pre-spawning mortality 
of all female breeders, because none were recovered 
in the fall. The second failure in 1982 could have 
been due to a combination of low water level and 
excessive turbidities (as high as 212 J1U). The recoy- 
ery of only five hybrids from one pond in 1983 could 
have been related to predation of crappie eggs and 
larvae by an unusual abundance of crayfish observed 
during the pond census. 


Survival 


Survival rates of laboratory-produced, age-0 crap- 
pies through their first growing seasons varied greatly 
among populations (Table 3). The uniformly higher 
rates of survival in 1984 may have been due to a 
change in stocking procedures; in 1983 free-swim- 
ming fry were released into ponds directly from tubs, 
but in 1984 they were submerged in the ponds in 
Mason jars having screened openings from which they 
could escape at will. 

Survival rates (Table 3) were derived in two ways. 
For ponds 4 and 9 in 1983, where total numbers of 
age-0 crappies recovered were less than 200 (173 and 
29), all were identified by enzyme analysis. Data pre- 
sented for all other populations are based on the fre- 
quency with which each genetic stock occurred in the 
random sample of 200 fish selected for analysis and 
are subject to sampling error. Sampling error proba- 
bly contributed to the projected survival rate of 100% 
for hybrid crappies in pond 8 in 1983 (Table 3). For 
the five populations for which more than 100 fish 
were recovered, Table 3 revealed a number of re- 
lationships: 

1. Among half-siblings produced from black crap- 
pie eggs (ponds 8 in 1983 and 7 in 1984), survival of 
both the hybrids and black crappie was uniformly high 
(>83%), compared with 51 and 32% for unrelated 
white crappies in the same ponds. 

2. Among half-siblings produced from white crap- 
pie eggs, survival rates of the hybrids were consistently 
and significantly higher than those of their half-sibling 
white crappie. 
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Table 3.—Parentage (male x female) and percent survival of age-O crappies produced in the laboratory, stocked in 0.4-ha 
ponds in spring, and recovered in fall censuses in 1983 and 1984. Actual numbers recovered are shown in parentheses. 


Half-sibling Half-sibling 
Year Pond Black x Black White x Black Black x White White x White Totals 
1983 4 35 (149) —- (—) 4 (21) 1 (3) 13 (173) 
7 37 (146) — (i) 59 (246) 7 (25) 35 (417) 
8 83 (316) 100 (481) = (—) 51 (205) 80 (1,002) 
9 10 (24) 0 (0) oa (—) 1 (5) 3 (29) 
1984 4 57 (342) — (—) 89 (531) 13 (76) 53 (949) 
7 96 (575) 95 (569) — (—) 32 (194) 74 (1,338) 


3. Mean survival rates for all populations of black Growth and Condition 
and F, hybrid crappies were similar (59 and 53%, 


respectively) and more than three times that for white First-year survival of age-0 crappies was adequate 


crappie (17.5%). to provide growth data in five of six Pees At 
Rates of handling mortality among the laboratory- the end of the first growing season, F; hybrids in all 
produced crappies also were observed during drain- five populations were significantly fonger and heavier 


(P <0.005) than either parent species that shared the 
same environment (Table 4, Figures | and 2). 

The black crappie and both F, hybrid crappies had 
higher mean condition factors (Kj) than did the 
white crappie in all ponds; mean condition factors of 
black crappie were equal or superior to those of either 


ing censuses. Following selections of random samples 
for enzyme analysis, the remaining fish were sepa- 
rated by genetic stock. Many of these fish died or 
became severely debilitated during the sorting pro- 
cess, the great majority of which were white crappie. 


Both black and F, hybrid crappies were more tolerant F, hybrid in all but one pond (Table 4). The only 
of handling than white crappie. Harper (1938) also exception occurred in pond 4 in 1983, where the white 
observed that black crappie withstood handling much male x black female F,; hybrids were in better condi- 
better than white crappie. tion than black crappie. 


Table 4.—Parentage (male x female), sample size (N) and mean total lengths (mm), weights (g), and condition (Ky,) of age-O 
crappie spawned in the laboratory and censused in October 1983 and 1984. Half-sibling crappies in each pond are marked with 
asterisks. Standard deviations are in parentheses. B = black crappie: W = white crappie. 


Year Pond Parentage N Potal length Weight Ky; 
1983 4 BxB 146 124 (6.99) 26.9 (4.91) 1.40) (0.04) 
Bx W* 21 165 (17.05) 70.4 (23.09) 1.51 (0.10) 
Wx W* 5 119 (4.36) 23.5 (5.89) 1.38 (0.21) 
7 BxB 71 109 (5.08) 17.5 (2.58) 1.35 (0.11) 
Bx W* 118 138 (5.75) $5.7 (4.62) 1.35 (0.08) 
Wx W* 27 125 (4.75) 21.4 (2.07) 1.10 (0.06) 
8 Bx B* 63 104 (3.86) 15.6 (1.27) 1.39 (0.07) 
Wx B* 96 120 (3.80) 21.6 (1.86) 1.25 (0.06) 
WxW 4] 118 (4.60) 17.8 (1.75) 1.10 (0.05) 
1984 4 BxB 72 114 (5.23) 20.8 (2.76) L41 (0.07) 
Bx W* 112 142 (10.89) 39.0 (13.53) 1.34 (0.08) 
Wx W* 16 129 (4.00) 24.6 (3.71) 1.13 (0.08) 
7 Bx B* 86 110) (4.25) 19S) CST) 1.43 (0.07) 
Wx B* 85 132 (7.24) 30.1 (5.61) 1.30) (0.08) 


WxW 29 119 (3.15) 18.1 (1.33) 1.06 (0.04) 


= sss >X'_c_vc_j»°">cscc 
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Fig. 1. Mean total lengths for four stocks of age-O crappies 
censused in October 1983 and 1984. Half-siblings in each 
population are indicated by connecting bars at bases of col- 
umns. 
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Fig. 2. Mean weights for four stocks of age-O crappies cen- 
sused in October 1983 and 1984. Half-siblings in each popu- 
lation are indicated by connecting bars at base of columns. 


Sex Ratios 


Schneberger (1972) stated that hybrid crappies pro- 
duced in nature grew fast and were predominantly 
males but he provided no supporting data. Unpub- 
lished data from Childers (personal communication) 
showed equal sex ratios in two samples of 25 fish each 
and in one of 100 fish from three separate populations 
of laboratory-produced F, hybrids. He also found 
equal numbers of males and females in a sample of 
100 F, hybrids spawned in a pond. In the present 
study, the sexes were approximately equal in both 
reciprocal hybrids and in black crappie for laboratory- 
produced fish, but females outnumbered males in 
white crappie (Table 5). Hansen (1951) found males 
predominated in natural populations of age-O0 and 


Table 5.—Parentage (male x female), total number, and per- 
centage of males and females in pooled collections of labora- 
tory-spawned age-O and age-1 crappies recovered from experi- 
mental ponds in fall censuses. 


Percentage 
Parentage Total number Male Female 
Black x black 321 54 46 
White x black 371 44 56 
Black x white 211 53 47 
White x white 125 38 62 


age-1 white crappie, but Buck and Cross (1951) found 
the sexes were equal in a large sample of white crap- 
pies that represented several year classes. 


Morphology 


The genetic identities of crappies of unknown 
parentage were established by enzyme analysis, which 
permitted an evaluation of the identifications tenta- 
tively assigned when the samples were collected. Iden- 
tifications assigned solely on appearance were 65% 
correct in 1983 but better than 96% accurate in 1984. 
This improved rate of accuracy verifies that mor- 
phological differences between the F, hybrids and 
their parents can be recognized. As shown in Figure 
3, distinctions can be made on the basis of pigmenta- 
tion and body conformation, but the differences are 
subtle and difficult to describe. Only one of the two 
reciprocal hybrids is pictured in Figure 3 because they 
were indistinguishable and both closely resembled the 
black crappie parent. All misidentified black and white 
crappies were mistaken for hybrids, and all but two 
misidentified hybrids were mistaken for black crappie. 

Although identifications of mixed stocks were made 
prior to counting dorsal spines, the spine counts would 
have been of limited benefit due to a high degree of 
overlap in counts among the four genetic stocks (Fi- 
gure 4). There was less variation in the number of 
dorsal spines for F,; hybrids than there was for pure 
stocks; seven spines occurred on 91 and 92% of hy- 
brids, whereas approximately equal percentages of 
white crappie had either 6 or 7 spines and similar 
percentages of black crappie had either 7 or 8 spines. 
Spine counts of F, hybrids in this study agreed with 
those of an F, population analyzed in 1958 (83% with 
7 spines; Buck, unpublished data) and with two F, 
populations analyzed in 1966 (80 and 96% with 7 
spines; Childers, personal communication). Counts of 
7 or 8 spines on black crappie were similar to those 
reported in the literature, but counts of 6 or 7 spines 
for white crappie were higher than the 5 or 6 spine 
count common in the literature (Trautman 1957; 
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Fig. 3. 


F, hybrid crappie between black crappie above and 
white crappie below. All fish were age-1 with total lengths of 
24-25 cm. 


Cross 1967; Pflieger 1975; Smith 1979). Our higher 
count may have been due to the presence of a very 
small anterior spine on many white crappie, which 
was visible only when probed for with a pointer. The 
“extra” spine on our laboratory-produced white crap- 
pie may be a physical aberration related to either the 
in vitro method of fertilization or to the unnatural 
laboratory environment in which the zygotes de- 
veloped. 


CONCLUSIONS 


1. Both reciprocal crosses of white crappie with 
black crappie can be produced by in vitro fertilization 
techniques and, in this investigation, exhibited via- 
bilities similar to those of their half-sibling pure stocks. 

2. Both interspecific F, hybrid crappies can be pro- 
duced in ponds by isolating males of one species with 
females of the other. 

3. Both interspecific F, hybrid crappies grew sig- 
nificantly faster than either parent in their first grow- 
ing season. 

4. The two reciprocal F, hybrid crappies were indis- 
tinguishable in appearance and resembled the black 
crappie parent more closely than the white crappie. 

5. Subtle differences in pigmentation and body con- 
formation can be used to separate the F, hybrid from 
the parent species. 


F 
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Fig. 4. Percentages of populations of four stocks of age-O 
crappies having various numbers of dorsal spines. 


6. Both the F,; hybrid and the black crappie were 
much more tolerant of handling than was the white 
crapple. 

7. Populations of both F, hybrids spawned in the 
laboratory had nearly equal sex ratios. 

8. It was shown that a male F, hybrid crappie could 
back-cross with a white crappie female. Other back- 
crosses were not tested. 

9. F, hybrid crappies are present in natural popu- 
lations in Illinois. 
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